Searching PAJ 



1/2 ^—zy 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 05-063002 
(43)Date of publication of application : 12.03.1993 



1 

(51)IntCI. 

1 — 


HOIL 21/338 
HOIL 29/812 
HOIL 21/28 






(21)Application number : 03-244761 


(71)Applicant 


: NEC CORP 




(22)Date of filing : 30.08.1 991 


(72)Inventor : 


TODA TETSU 


" izzzrz ~rrj 



(54) PATTERN FORMATION 
(57)Abstract: 

PURPOSE: To provide a method of forming a pattern to 
form a stabilized T-shaped gate by the lift-off. 
CONSTITUTION: First a gate metal 4 of a trunk area of 
T-shaped gate 8 (lower part of T-shaped gate) is formed 
by lift off. Next, it is flattened with a material allowing lift 
off. Thereafter, the heading part of this gate metal 4 is 
aligned, a metal 7 which will become a protruded area 
(upper part) of the T-shaped gate 8 is vacuum- 
deposited on the gate metal 4 and the T-shaped gate 8 
is formed by lift-off together with the material used for 
the flattening. Thereby, the trunk part of T-shaped gate 
and the protruded part can be coupled reliably and the 
T-shaped gate reliably coupling the T-shaped upper part 
and lower part by the lift off can be obtained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (1) The process and (2) which form the gate metal used as the lower part of T mold 
gate by lift off on a wafer Flattening is carried out with the ingredient which is meltable to the 
organic solvent used for lift off, and is hard to be etched into a developer Subsequently The 
process which etches the ingredient used for this flattening and pulls out the head of said gate 
metal by this, (3) The pattern formation approach characterized by including the process which 
forms T mold gate by vapor-depositing the metal used as the upper part of T mold gate on said 
gate metal which pulled out the head, and carrying out lift off with the ingredient used at said 
flattening. 

[Claim 2] (1) The process which applies a resist on a wafer, performs exposure and development, 
and fomis a pattern in this resist, (2) Use said resist pattern as a mask and a wafer is etched. 
The process and (3) which form a slot (recess) The process which forms the gate metal used as 
the lower part of T mold gate by lift off all over said slot (recess), (4) Flattening is carried out 
with the ingredient which is meltable to the organic solvent used for lift off, and is hard to be 
etched into a developer. Subsequently The process which etches the ingredient used for this 
flattening and pulls out the head of said gate metal by this, (5) The pattern formation approach 
characterized by including the process which forms T mold gate by vapor-depositing the metal 
used as the upper part of T mold gate on said gate metal which pulled out the head, and carrying 
out lift off with the ingredient used at said flattening. 

[Claim 3] The pattern formation approach according to claim 1 or 2 that the ingredient used for 
flattening is polymethylmethacrylate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the pattern formation approach ' 
concerning T mold gate formation by lift off about the pattern formation approach. 
[0002] 

[Description of the Prior Art] The conventional T mold gate formation approach using lift off is 
explained based on drawing 7 . Drawing 7 is the sectional view of the order of a process (A-C) 
showing the above-mentioned conventional method, and this is the approach of forming T mold 
gate 28 by carrying out lift off, as a resist 22 is formed on a wafer 21 so that a cross section 
may become T mold-like (process A), next the metals 23, such as aluminum, are vapor-deposited 
all over a wafer 21 and a resist 22 (process B) and it is shown in Process C after that 
[0003] When the conventional method which forms a resist pattern cross section in the shape of 
a T mold is explained based on drawin g 8 , moreover, this drawing 8 It is the sectional view of the 
order of a process (A-C) showing the above-mentioned conventional method. This First, a resist 
32 is applied on a wafer 31, baking is performed, as shown in Process A, subsequently, to the 
same developer, a development rate is quicker than a resist 32, i.e., the resist 36 of high 
sensitivity is applied as an upper resist, and, similarly baking is performed. 
[0004] next, it is shown in Process B — as — a resist 32 — and — said — negatives are 
developed by exposing the predetermined field of 36. Since the development rate is quicker than 
the lower layer resist 32, as the upper resist 36 is shown in Process C according to this process 
B, opening of the upper resist 36 can form a large configuration, i.e., a resist pattern cross 
section, in the shape of a T mold (refer to JP,53-24786,B and JP,63-55208,B). 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, by the T mold gate formation approach 
by the conventional above-mentioned lift off, it has the trouble which T mold gate which 
combined the upper part and the lower part of T mold certainly cannot form easily. That is, since 
between T mold gate management 44 and T mold gate overhang sections 47 was separated when 
a metal 43 is vapor-deposited to a resist 42 as shown in drawing 9 . there was a fault that the 
gate could not become T mold type easily, at the time of lift off. 

[0006] Moreover, since between T mold gate management 44 and T mold gate overhang sections 
47 was more separated as compared with drawing 9 without a slot when there is a slot 49 as 
shown in drawing 10 , formation of T mold gate was more difficult. 

[0007] Then, this invention aims at offering the pattern formation approach which can form T 
mold gate which the upper part and the lower part of T mold combined certainly by lift off in a 
detail for the purpose of offering the pattern formation approach which cancels the above- 
mentioned trouble and a fault. 
[0008] 

[Means for Solving the Problem] And in order that this invention may attain the above- 
mentioned purpose, a means to form the gate metal used as the lower part of T mold gate on a 
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wafer first, next to form the metal used as the upper part of T mold gate on this gate metal is 
used for it, and, thereby, T mold gate which the upper part and the lower part of T mold 
combined certainly obtains it. 

[0009] That is, this invention is (1). The process and (2) which form the gate metal used as the 
lower part of T mold gate by lift off on a wafer Flattening is carried out with the ingredient which 
is meltable to the organic solvent used for lift ofF, and is hard to be etched into a developer. 
Subsequently The process which etches the ingredient used for this flattening and pulls out the 
head of said gate metal by this, (3) It is the pattern formation approach characterized by 
including the process which forms T mold gate by vapor-depositing the metal used as the upper 
part of T mold gate on said gate metal which pulled out the head, and carrying out lift off with 
the ingredient used at said flattening. 

[0010] Moreover, this invention is (1). Apply a resist on a wafer and exposure and development 
are performed. The process and (2) which form a pattern in this resist Use said resist pattern as 
a mask and a wafer is etched. The process and (3) which form a slot (recess) The process which 
forms the^ gate metal used as the lower part of T mold gate by lift off all over said slot (recess), 
(4) Flattening is carried out with the ingredient which is meltable to the organic solvent used for 
lift off, and is hard to be etched into a developer. Subsequently The process which etches the 
ingredient used for this flattening and pulls out the head of said gate metal by this, (5) It is the 
pattern formation approach characterized by including the process which forms T mold gate by 
vapor^depositing the metal used as the upper part of T mold gate on said gate metal which 
pulled out the head, and carrying out lift off with the ingredient used at said flattening. 
[0011] 

[Example] Next, the example 1 and example 2 of this invention are explained to a detail based on 
drawing 1 - drawing 3 and drawing 4 - drawing 6 . 

(Example 1 ) As drawing 1 - drawing 3 are the sectional views showing the 1 st example of this 
invention in order of a process (A-J) and it is first shown in the process A of drawing 1 As the 
resist 2 of 0.5-1.5 micrometers of thickness is applied on a wafer 1, and it exposes into a gate 
formation part and it is shown in B, this draftsman This draftsman vapor-deposits a metal 3 (for 
example, aluminum) on a wafer 1 by 80% or less of thickness (for example, 0.4 micrometers) of 
the thickness of a resist 2, as an exposure part is developed, next it is shown in C. 
[0012] And as shown in the process D of drawing 2 , the gate metal 4 is formed by lift off. The 
management of T mold gate deserves this gate metal 4. Next, this draftsman does rotation 
spreading of the solution made to dissolve polymethylmethacrylate in a chlorobenzene solvent 3% 
of the weight 3 times to 5 times by 4000rpm. as shown in E, the polymethylmethacrylate layer 5 
is formed, and it bakes for 1 0 - 60 minutes at 1 50-200 degrees C. Thereby, flattening of the 
upper part of the gate metal 4 is carried out in the polymethylmethacrylate layer 5. 
[0013] Next, using the solution of the volume ratio 1:3 of a methyl ethyl ketone and isopropyl 
alcohol, as shown in the process F of drawin g 2 , the head of the gate metal 4 is pulled out When 
this search was explained, and a polymethylmethacrylate solution is applied to the gate metal 4 
of thickness 4000 ONGUSUTOROMU 3 times by 4000rpm said 3% of the weight and it bakes for 
20 minutes at 1 70 degrees C (refer to process [ of drawin g 2 ] E), the thickness of the 
polymethylmethacrylate layer 5 on the gate metal 4 serves as about 1500 ONGUSUTOROMU. 
And the methyHethyl-ketone isopropyl alcohol mixed liquor of said volume ratio 1 :3 can pull out 
the head of the gate metal 4 by immersing a wafer 1 in this mixed liquor for 8-10 minutes from 
the place whose etching rate to polymethylmethacrylate is a part for about 200 
ONGUSUTOROMU/. 

[0014] Next, as shown in the process G of drawing 2 , after applying the novolak system resist 6 
with a thickness of 0.8-1.6 micrometers, the right above part of the gate is exposed by width of 
face larger than the gate metal 4. Subsequently, negatives are developed with the developer (for 
example, sodium-hydroxide water solution) of an alkali system. Under the present circumstances, 
since polymethylmethacrylate layer 5' is not etched with the developer of an alkali system, the 
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resist pattern equivalent to the overhang section of T mold gate as shown in the process H of 
drawing 3 is fomned. 

[0015] Next, as shown in the process I of drawin g 3 . T mold gate 8 which this draftsman shows 
to J is formed by vapor-depositing and carrying out lift off of the metal 7. In addition, in this 
example 1 , as a flattening ingredient, although polymethylmethacrylate was used, lift off is 
possible, namely, it Is meltable to organic solvents, such as a methyl ethyl ketone, and if it is a 
refractory ingredient, anythings can be used for the developer (this example 1 alkali system 
developer) used at the time of resist pattern formation of T mold gate overhang section. 
[001 6] (Example 2) Drawing 4 - drawing 6 are the sectional views showing the 2nd example of 
this invention in order of a process (A-H), and first, as shown in the process A of drawing 4 , like 
the above-mentioned example 1, this example 2 applies a resist 12 on a wafer 1 1, it performs 
exposure and development and, subsequently forms a pattern in a resist 1 2. Next, this draftsman 
etches a wafer 1 1 into a mask for a resist pattern, as shown in B, and the slot 1 9 (recess) with a 
depth of 0.2-0.6 micrometers is formed. 

[0017] Then, the. gate metal 14 is formed into a slot 19 by vapor-depositing and (the process C. 
of drawing 4 ) carrying out lift off of the metal 13 (for example, aluminum) to the almost same 
height as the depth of a slot 1 9 (the process D of drawing 5 ). Next, like said example 1 . rotation 
spreading of the polymethylmethacrylate solution is carried out three to 6% of the weight, 
flattening is carried out (the process E of drawing 5 ), and subsequently to the process H of the 
process F of drawing 5 - drawin g 6 , T mold gate 1 8 is formed like said example 1 so that it may 
be shown. 

[001 8] In this example 2, unlike the example 1 , the gate metal 1 4 of **** height is not mostly 
formed with the depth of flute into a slot 1 9, and for this reason, it is not necessary to apply 
polymethylmethacrylate two or more times, and has the description that flattening can be carried 
out only by carrying out once. Moreover, although T mold gate formation is very difficult like this 
example 2 since the distance of T mold gate management and T mold gate overhang section is 
more separated compared with the case where there is no slot as shown in dra wing 10 by the 
conventional approach when forming T mold gate by lift off into a trench, the T mold gate 
formation approach by this invention is a very effective means. 
[0019] 

[Effect of the Invention] As explained above, this invention forms the management of T mold 
gate first, and the effectiveness that T mold gate which can vapor-deposit the metal of T mold 
gate overhang part, could ****** with the management of T mold gate by this on this T mold 
gate management, and could be made to combine a part certainly, and the upper part and the 
lower part of T mold combined certainly by lift off can be obtained produces it after that 
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